The use of a unique laser based compact gas sensor 
INTRODUCTION
Tunable infrared laser absorption spectroscopy has proven to be a powerful technique for accurately determining the real-time concentrations of trace gases in both extractive and open path configurations. For the detection of molecules including several significant atmospheric contaminants, a key spectral region is in the mid-infrared (3-5 µm). The design and performance concentration levels. Consequently, NASA has established the spacecraft maximum allowable concentration of 40 ppb for crew exposure from 7 to 180 days [2] .
To reduce H 2 CO levels below this concentration, any outgassing materials and equipment must be identified. Hence, the development of an in-situ, real-time, portable gas sensor capable of identifying H 2 CO emission sources and monitoring concentrations at sub-ppm levels in air was initiated.
Considering the monitoring of H 2 CO specifically, Fried et al. [3] reported a tunable diode laser absorption technique based on cryogenically cooled lead-salt diode lasers which achieved a H 2 CO detection sensitivity of 0.04 ppb. This is clearly a much higher sensitivity than is reported here, but it comes at the cost of cryogenic The badge is typically exposed for 24 hours, and then processed using a wet chemical technique. A major disadvantage of badges is that there is a time required for exposure and a time required for development, which is usually an additional 24 hours, and hence exposure levels are learned only after significant additional exposure. It should be noted that H 2 CO is not a very suitable candidate for gas chromatographic and mass spectrometric measurement on account of its strong propensity to adsorb on surfaces.
The fundamental ro-vibrational band (ν 5 ) from 3.2 -3.6 µm is convenient for H 2 CO detection in the mid-infrared. be conveniently accessed by varying the laser diode temperature by < 1.3°C.
SENSOR CONFIGURATION
A photograph and a schematic of the DFG based sensor are shown in Fig 2 and Fig.3 , respectively. It is similar in design to that reported for CO detection previously [5, 6] .
The entire sensor including power supplies and elec- In order to remove high frequency noise from the acquired scans a software based low pass Gaussian filter (with 1.3 kHz HWHM) was used. The position of the acquired spectral features were obtained by applying a peak fitting routine to the H 2 CO reference scan taken previously. Segments were removed from the base line that matched the estimated base width of each of the two H 2 CO Lorentzian lineshape [7] absorption peaks and the methane absorption peak. A fifth order polynomial was then fitted to the remaining baseline to approximate 100% transmission at the H 2 CO absorption peak. In addition, a Lorentzian lineshape was fitted to the principal H 2 CO absorption line using a non-linear least squares fit Levenberg-Marquardt method.
EXPERIMENTAL RESULTS AND DISCUSSION
The detection sensitivity limit for this sensor was set by the occurrence of accidental etalons in the beam path, principally due to the laser diode window and collimation lens, the opto-isolator, the focusing lenses, the uncoated Recently, a robust all-fiber-coupled sensor [9, 10] 
